Inhibitors of cell division and protoplasmic streaming fail to cause a detectable effect on intracellular calcium levels in stamen-hair cells of Tradescantia virginiana L.
The herbicides amiprophos-methyl (APM) and oryzalin disrupt mitosis and cytokinesis in plant cells by causing the depolymerization of microtubules. These drugs have also been shown to affect calcium sequestration by mitochondria. Controversy thus exists as to whether microtubule depolymerization occurs as a result of direct interaction between the drug and tubulin, or because of elevated intracellular calcium levels resulting from drug interference with calcium regulation. In order to clarify this issue we have directly measured the effect of these herbicides and other cell-motility-altering drugs on intracellular calcium levels in stamen-hair cells of Tradescantia. The results indicate that low levels (1-3 μM) of APM and oryzalin can act within 3-7 min causing disorganization of mitosis. Studies using the calcium indicator indo-1 injected into stamen-hair cells to monitor internal levels of calcium, show that at drug concentrations where inhibitory effects on mitosis and-or cytokinesis are clearly seen, APM, oryzalin, isopropyl-N-phenyl carbamate, caffeine and cytochalasin D produce no change in intracellular calcium levels. Furthermore, except for cytochalasin D, these drugs do not inhibit cytoplasmic streaming, a calcium-sensitive process. We conclude that the mode of action of these drugs on the cytoskeleton is independent of an effect on intracellular calcium.